
C0I03 CODETCKUX 

COUMAn^CTHMECKMX 

PECnYB/lUK 



rOCYAAPCTBEHHbl^ KOMVUET 

no M306PETEHWHM M OTKPWTMflM 

npw ricHT cccP 



.... SU .... 1 730429 A1 



(5I)J E 21 B 33/13. 43/10. 



OnHCAHME H306PETEHklfl 

K ABTOPCKOMY CBl/IAETE/lbCTBY 



1 

(21) 4691069/03 

(22) 12.05.89 
(46)30.04.92. Ek>h. Nr 16 

(71) TypKMeHCKMft rocyAapCTBeHMwft HayMHO- 
ncc/ieflOBaTcntCKMM m npoeKTHwA mhctmtyt 
He<t>T»HoA npoMwuj/ieHHOCTM "TypKMeHHl/1- 
nHHe^Tb" 

(72) PAAnnaxBepAwee w P.T.EraHflHu 
(53) 622.245.42(088.8) 

(56) TexHonorwn co3A3hm* KOHCTpyicuwu ot- 
KpwToro 3a6o« CKBa*nHbi PA-39-2-1319-85. 
M.: MnHHe<t>TenpoM. 1985. c. 4. puc. 5. 

Oco6eHHOCTW TexHMKM m TexHonorvivi 3a- 

KaMWBaHM* CKB3*MM B HByCTOMMMBblX KO/WeK- 

topax. M.: HeApa. 1979. c. 2-5. 



(54) KOHCTPYKUHfl 3A60H CKBAXMHbl 
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CKBaxMHU. Ue/ib - yMeHbiueHue TpyAoeMKo- 
ctm pa6oT. nocne 6ypeHw« CKBaxcuHw ao 
KpOB/iw npOAYKTMBHoro o6beiaa 4 cnycxaJOT 
axcn/iyaTauMOHMyK) ko/iomhy 1 m ueMeHTupy* 
iot ee. Ranee ocymecTBn«K>T 6ypeHne npo- 
AyKTMBHoro o6bexTa 4 aoaotom. AwaMeip 
KOTOporo MeHbUje BMyTpeHHero A^aMeTpa 
3KcnnyaTauM0MH0rt ko/iohhw 1, nocne nero 
pacuJMp«K)T ee p33ABM*HbiMn pacu)wpi*Te- 
/i«mw. Bwno/iMfiiOT pa6oTbi no wsMepenwio 
4>a KTunecKoro AwaMeipa CTBO/ia CKBawnHbi. 
Co6wpaioT nep4>opnpoBaMHyio o6caAHyio ko- 
noHMy (nOK) Tpy6 3 M3 Meta/i/ia c naM«Tb»o 
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UU/niHApUMCCKOM (bOpMU C H.ipyMHUM AH3" 

MeTpOM. pasHbiM AH3MeTpy pociunpeHMoro 

C1B0/13 CKOdHCtlHbl. M BHyTpCMMMM ^U3MeTpOM 

Gonbwe onyTpeHMero A^SMeTpa aiccnnyaTauM- 
Omhoii KonOHHW. HepCA cnyCKOM b CKBa*uny 



I10K 3 npn/lotOT 4>opMy c iioucpcmhwmm paa- 
Hepai-ui. oGecncHueaiouiMMii coofcoAHbiu 
cnyCK ee n miTcpoan aa/ieranua nponyKTuoHO- 
ro o6bCKTa 4. B 3tom viHTepnanc nOK 3 narpe- 

B3KDT AO BOCCTaHOB/ieHUJl <J>0pMIJ. 1 »n. 



ll3o6peTeHwie othochtcb k nc<J>Tera30A0- 
6wMe n MOJKeT 6uTb ucno/ibaooaiio npw cTpo- 

MTe/lbCTBe CKBdKMH. 

H3BCCTH3 KOMCTpyXUllSI 3360fl CKB3>KHHbl. 
BKA»OM3K)lU3n DKCn/iyaTaUMOHHyiO KOIlOMMy. 

cnymcHHyio ao xpoB/ui npoAy^TviBiioro oGbex- 
Ta. noTatiHyio Konomiy c nep<t>opupoo3iiHbiMu 
OTBepcTiiflMii (uicnnMii). ycTaMoaneiiMyio npo- 
tub npoAVKTMOMOro oObOKTa. npw 3tom napyx- 

HWI1 AHOMCTP n0T3UH0n KOHOMMbl Meiibiue 

AM3MCTP3 ctbo/13 CKiiaxcs^Hbi. 3 nocneAHnvi 
Meiibtuc DiiyTpeMMoro AiiaMOTpa DKcnnyaia- 

IVIOHHOi: KO/lOHHbl. 

0/'t!"»/.r. a a3»«ho;i KOMP.rpyKiiMM 336o« 
3!iyTpoi!»uiw? A"3M.0Tp fiOTatiHOu ncp4>opnpo- 
aaMMOii ko/johhu cvmecTBenno Meiibiue BiiyT- 
pCH<jro A"3Mcrpa 3Kcnny3TauuoHHOM 
KcnoHHbi.MTO onpeAenweT nn3KyK> npoAYKTWB- 
H^^Tb CKeaximu m 33TpyAM»CT ee oScnyKMBa- 
iu>c •* cii.'iyaTaumo. 

ilpy! nnnivr.ni KO:'wu*?aoro 333ppa A^o/ie- 
ihic .ia cicnKy CKBaxuHfci o nooucccc cc axc- 
r,-!.-a^mH» yMCMnuaeTCJ? m co opcneHeM 
np;icroonbH3w 30na ckduxvimu pa3pyuiaeTCfl. 
flCCnCAHee T3K3KC npHBOAV" k pa3pyiueHHK) 
noTniiwoii kohohhu. 

HauGonee 6nu3Ka k npeA*3r3eM0ii kohct- 

pyKU^ CKBaJKMHbi 0Kn»0H3K)m3fl 3KCnny3Ta- 

UHOhh/O KO/iOHHy. cnyiueHHyK) AO Kpoo/iw 
npoAy«TMBHoroo6beicTa. pscumpeMHuvi ctboh 
ckb3*uhu b MHTepB3/ic 3aneramifl npoAY<- 
TiiBMoro o6bCKTa. noTartHyic neptt>opvipoB3H- 
ny»o KOnOHHy oocaAnwx TpyG. ycT3HonneHMyK> 
npOTUB uHTepaa/ia asneranwfl npoAyxTMOHoro 
o6bCKT3. npn 3tom A"5» npeAyiipexACHwn p*3- 
pytneMiia nn3CT3 rc/ibuCBOe npocipaHCToo 33 

nOTSMHOM KO/10HHOM H3GllB3K)T rp3BHMH0" 
neCHBHWM 0V1/lbTpOM. H3BeCTM3JI KOHCTpyK- 

UiiR CKBaxiiHbi o6naA3eT cneAywuntM" 

H6A0CT3TK3MI4! OblCOK3 TpyAOCMKOCTb pa60T 

no C03A3HWO rp3BMMHO-necMaHoro <t>nnbTp3; 
no Mepe 3Kcnny3Taunu rpaBufnio-nccManbiM 

^M/lbTp 330HB3CTCA it np0AY*™BH0CTb CKB3- 

xviHbi yMeiibiuaeTCB: Manuvt A"3MeTp noTaii- 

HQl/l KOflOHMW OnpeAC/lSCT HU3KyK> 

npoAY^THBHOCTb CKaa)KMHbJ u 3aipyAnpeT ee 
o6cny*nB3Hwe « 3KCnny3TaunK). 



Uenb u3o6peTemia - yMCHbiuoHne ip/no- 
eMKOCTM paGoTuyBenHMCHue npO'.onoA»"e***b- 

HOCT^I CKB3>KVlHbl. 



yK333HHafl uenb AOCTuractCR tcm, mto b 

KOHCTpyKUVHI CKBa>KMHbl. BK/no*aKDmcw 3kc- 

n/iyaiaunoHHyK) KonoxHy, cnymeHHyio AO 
Kpoann npOAyKTMBHoro o6beKia. paciuitpen- 
5 hum CTBon CKoaxuHbi b MHTCpsane 33/ieraHMA 
npoAyKTMBHoro oGbeKTa. nep^opwpoDaHHyio 

K0/10HHy. yCTSHOB/lCHHyK) npOTMB WHTepB3/l3 

33neraHnn npOAyKTHBHoro o6teKTa. nep<t>opn- 
pOBaHnaa kohohh3 oocsahwx Tpy6 Bbino/iHCH3 

10 M3 MeJSnna C nSMPTbK). BOCCT3H3B/1H83K>lUea 

nepB0H3M3/ibHyK> <t>opMy nocne cnycKa ee b 
MHTepaan Kpennennfl, npuMCM napywHurt aw* 
aMeip nep(t)0pnp08aHH0i?t ko/iohhw o6caAHb»x 
rpy6 nepBonaMa/ibHowj un/iMHApuMecKOii 4>op- 
15 mm paaen AH3MeTpy ctboh3 ckb3>kmhw. a BnyT- 
peHHwii a M 3 m e t p 6onbiue anyTpeHHero 

AI13MCTP3 3KCnny3T3UM0HHOM KO/lOHHbl. 

npuHuwn Ae*CT8ua MeTanna c naMATbK) 
3aKnK)MaeTCfl b cneAyiouieM. 
20 H3BeCTH0, MTO MMeK>TCn MeT3/innMecKne 
cnnsBw. y kotopwx neynpyrue ao^opmsuwm 

nOHHGCTbK) B0CCT3H3BAM8aK)TCR npH CHWTMH 

narpy3KH unw HarpeB3. T.e. MeTann. "BcnoMn- 
H3«". npnoGpeTseT npe^HiOK) <|>opMy. 3to bb- 
25 /lenwe. oGnspyxeHHoe bo Mnorux MHCTbix 
MeTsnnax. cnnasax m MeTannuMCCKvix komho- 
3muh»x. H33biBaeTC» 3^4>exTOM naM«Tu *t>op- 

Mbl. 

Ha <J>nr. 1 npeACTaB/iena cxeMarnneCKM 
30 npeAisracMa* KOHCTpyxunn 3aGo« CKBa^unw: 
na <t>wr. 2 - cesCHne A-A na (J>nr. 1 ; hs <t>ut. 3 - 
Ae^opMMpoB3HHa» nepeA cnyCKOM b CKaaxw- 
»iy noTartHafl KonoHna: na 4>ur. 4 - ceMenue B-B 
H3 <})Mr. 3 (HauGo/ibiuua Avi3Meip nonepCMHoro 
35 ceMeHwn AO'popMnpoBaHHOrt KonoHftbi MCHb- 
ute BHyTpeniiero A^aMCTpa 3K.cnnyaT3uviOH- 

HOWt KO/lOHHbl). 

KOHCTpyiCUHR 3a60* CKBSJKMHW BK/lK)M3eT 

3KcnnyaTauMOHHyK) KO/ionny 1. paciuupCMHbni 
40 ctbo/1 2 CKoaxMHbi b MHTepsane 33/icranMfl 
npoAyxTHBHoro oGbeKTa 4 m nep^opnpoBaM- 
nyK) xo/iOHHy 3 o6caAHbix rpy6. 

nocne 6ypeHwa CKB3>KMHbi ao xponnii npo- 
AyKTMBHoro o6beKT3 4 cnycxa»OT 3Kcnnyata- 
45 uuonHyK) KO/iOHHy 1 m neMCti rnpyiOT ee. 
flanee ocyiuccTBnnK)T GypCHiie npoAyxTiiBHO- 
ro o6bCKTa 4 ao/iotom. A"3Merp KQioporo 
Menhuie BnyTpCHHero /inane i pa DKcnnyata- 
nnOMHOii koiiomhu 1. nocno nero pacuiupmoT 
50 cro pa3ABnxHbiMii paciuiipmcnnMii. Ounon- 
Mflior pa6orw no u3Mepcnu»o ^nxiMMCCKOfO 
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/lu.iMeipa ctdo/13 ckrhhcmmw. CoGupaKH nep- 
(J)OpiipooaHiiyK) cOca/iMyio KcnoMny 3 Tpy6 113 
neian/ia c naMATbK) unnuHApuHecKoCi 4>opmw 
c MapyxHbiM /uiaMeTpoM, paanuM AvinMerpy 
pacujupenHoro cTooia CKBa>KUHbi. llepeA cny- 
ckom g CKoaxuny nep<t>opnpoB3HHOrt xo/iOHHe 
3 npiiAaK)T <J)OpMy c nonepeMMWMi* p33Mep3- 
r.ut. o6ecne^nBOK)iuMMii coo6oahwi4 cnycic ee 
c iiHTCpoan 3anpraHM5» npoAyKTHDnoro o6beK- 
Ta 4. C ncMombK) 3/reKTpoHarpeoaTenfl wnw 
ApyrtiM nyieM ocymecTon»K)T HarpeB CTepxH* 
c naM*TbK> ao pacMeiHori TeMnepaiypu. flpu 
3tom ciepxcHb c naMqTbK) eoccTaHaenviBacT 
cgok) nepBOHaMa/ibiiyto <J)OpMy. 

n p n m e p. BypeHne noA SKcn/iyaTauiiOH- 
HyK) KonoHHy AO rny6uHbi 2000 m ocymecTB/ifliOT 
AonoTOM 0 215.9 mm. Ha yxa3aHiiyio r/iy6nHy 
cnycKa>CT 3^cnnyarauviOHHyK) KO/iOHHy M3 
Tpy5 0 168 mm c TO/imwHOM 10 mm m ueMen- 
mpyioT. 3a/ieraK>uitiw Mime npoAyxTMBHwrt 
oGlckt pa3GypM6aiOT ao/*otom 0 145 mm ao 
npocKTMOvi rny6nnbi 2020 m. 33T6m ctbo/i 
CKsa^MHw pacuinpfltoT pa3ABn>KHbiMM pac- 
ujnpiiTCiisMti ao Ai^a^eipa 0 250 mm. t/13 
Meranna c nana i b»o M3r0T3BnweaK)T nep<t>opu- 
poaaHHyK> KO/ionny A/umori L=22 m m pa3Me- 
par.in di-148 mm. d2=250 mm. Ko/iOHHy 
AC«t>opMwpyiOT. npnAao noncpeMHOMy npOffc- 
unio oim Ha <fnr. 4 c Man6onbiiiMM A^aMeTpoM 
nonepeMHoro ceMenufl d3= 140 mm, mto o6ecne- 
Muoaei K.o/ibuenon 3a3op. paenuit 4 mm. c 
G»«yTpeHHtiM AwaMGTpoM 3KcnnyaTauMOHMOH 
KO/iOHMbi 148 mm u. cneAOBaTenbMO. cboGoa- 
ny»o TpaHcnopTupooK/ noratiHOu ko/iohhw b 
MinepBan 3aneranufl npoAy*™Bnoro oGbeKTa. 
CnyCK3K)T Ae^opMviponaHMy»o KO/iOHHy Ha 
Ka6cne e ckboxcuhy AO ynopa c cc 3a6oeM. 
Bk/i»om3»o? cuctGMy rvietaponai pena. flocne 
obiAep^Kii o TCMCMvie onpeA^ncHHoro BpeMe- 
mm noTaiiHafl KonoHHa BOCcraHaonnBaeT cbok) 
nepBOnasanbHyK) uM/HiKAPiwewyO *£opMy c 
napyxubiM A^aMCTpOM 250 mm. 

3KOHOMt1MeCK.afl DM»CKTWBHOCTb ot oHeA- 

peMno npcnnarae'-vMo TexMiiM-?cr.oro peiue- 
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HWfl onpeAe/i»eTCw Aono/iHwcnbuwM acoutom 
CKBaxMHbi. no (t>opMy/ie /l»on»on AeGm CKna- 

WWHbl Q 06p3TH0 nponopHMOHa/lCH HflTy 

panbHOMy norapn<t>My oTHOUjeHMrt paA^yca 
KOHTypa nnT3HH» (Rk) m paAnyca ckb3>km m w 
(r c ), Ha ocHoeaHnn Mero npou3BOAn*e/ibnocTb 
CKBdxviHhJ c yBenwMeHHWM paA^ycoM r c » npn 
npoMMx paBHbix yc/iOBuax onpeAe/ifleicfl bu- 
paxenweM 



15 



Gi =Q 



In — 
In — 



npuHHMaw R K =200 m. r c =0.145 m. no/iyna- 
k)tQi=0.08Q. 

TaKMM o6pa30M. AOCTwraeiXH yoennMeHne 
npon3BOAviTenbHOCTM 3a cmct pea/iM3aunn 
npeAnaraeMoro TexHUMCCKOro peujennq. 

OopMyna M3o6peTeHnn 

KoHCTpyKuun 3a6o» CKea>KHHbi. bkhk)h3K)" 
iU3» 3Kcnny3TaunOHHyK) KonoHHy, cnyiuen- 
nyio ao xpoB/itf npoAyxTHBHoro o6beKTa. 
pacujMpeHHbiM ctbo/i CKaaxuHw b nHTepaane 
33/ieraHM» npOAyxniBHoroo6beKTa. ncp(t>opM- 
poB3HHy»o xo/iOHHy o6c3Ahwx Tpy6, ydaHOB* 
neHHyio npoTMB MHTepaa/ia 3aneraHWfl 
npoAy^MBHoro o6beKTa. oTnnMa*oma«- 
c » TeM. mt j. c uenb»o yMeHbiueMMH TpyAoeM- 
koctm pa6oT m yaennMeHnw nponaBOA^Te/ibHO- 
ctm CKBaxwHbi. nep4>opnpoBaHHa« ko/iohh3 
o6caAHWx Tpy6 BbinonHena M3 MeTan/ia c na- 

MflTbK). BOCCTaH3B/lMB3»Oiaei?» nepBOH3Manb- 
Hyio <J>opMy noc/ie cnycKa b MHTepaa/i 
Kpen/ieHM«. npuseM napy>KHbi^ A^SMeip nep- 
4>opnpoB3HHow kohohhw oScaAHbix Tpy6 nep- 

4 B0H3ManbH0M UM/lMHAP^eCKOM <f)0pMW p3BCH 

AnaMeipy CTBO/ia CKBa>KiiHbi, a enyTpeHHHtf 
AnaMeTp 6o/ibiue BHyTpennero A^aMerpa 3kc- 
nnyaTaunoHHOM kohohhw. 

45 
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(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1 st page] 
[see Russian original for figure] 

dwell 
Fig. 1 

[vertically along right margin] 
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and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1 ; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rt>) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 

Ir3- 
IrA 



[sic- one of the r w j y s should be r w ] 



Assuming Rb = 200 m, r w = 0. 145 m, we obtain Q] = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 



Claim 



A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that y with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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